How Attractive (Magnetic) is Your Litter?

Target Level: Summary

Grade2 - , . ,
Studentswill investigate varioustypesof litter and

SOLs: invent waysto ‘pick it up’ asthey design and construct

Sience: 2.1, 2.2 smplemachineto collect specimens.

Math: 2.2,2.4 Objectives

Materials needed:

Studentswill understand that litter ismadeof different
materialsand be abletoidentify whether thematerial is

Part1- , ; ;
magnetic or non-magnetic. They will beableto
Seve;}rqa;éig-sﬁ) classroom use explain characterigticsof aphysically constructed

model and makejudgements about design effectiveness. Studentswill also beableto

A collection of commonlitter analyzethedatacollected and cometo the conclusion that preventioniseasier than

items, including onesthat cleanup.
aremagnetic.

(Suggestionsfor magneticitems Background
include: bothmetdl and Sometypesof metals, likegold, silver, brassand copper are so valuableyou would
plastic-coated paper clips, a never dream of throwing them away. But other metal's-- aluminum and steel -- are
variety of drink container often thrown away instead of reused or recycled. Sted isthe most recycled material in
topsor lids, penswith metal America Steel ismadefromiron orewhichismagnetic. Steel cansare magnetic so
clips, screws, push pins, a magnetic belts can be used to separate cans from other garbage. Thismethodismuch
clean vegetablecan, etc.) moreefficient than thelabor-intensive hand-sorting necessary with other recyclables.

Some communitiesteam up with other locditiesand send there garbageto amaterials

Part2- ) o recycling facility for processing. These plants, MRFs, sort thetrashinto glass, metal,

Seesectionfor additional and other recyclable products. Magnets, sieves, and blowers are used to help separate
materias thetrashinto separaterecycling categories. Stel can berecycled againand

_ again,saving energy and natural resourceseachtime.

Time Needed: _

Two classperiodsto conduct Preparation
both parts of thisactivity.

Copy the“Pick Up Litter” poem/song onto alarge sheet of paper or posterboard.
Review the concepts of magnetswith your students (If you areaguest speaker, confirm

that magnetsand magneti c qualitieshave been introduced-- Science2.2).
Procedure- Part 1

1. Ask studentsfor examplesof litter. Definelitter through discussion and examples
(i.e. What makesthe student’ sexample*“litter” ?). Bring into the discussion any of the
different kindsof litter that you brought, being suretoincludethosethat are magnetic.
Guide studentstoward reaching the conclusionthat litter ismadeof different kindsof
materials. Explainthat you are going to help them get ready to desgnamode or a
smplemachinethat will be ableto pick up variouskinds of litter (if Part 2isgoingto
be conducted on adifferent day).

2. Ask studentsif they know what an “inventor” doesand establish aworking defini-
tion. Tell sudentsthey should imagine (pretend) they areinventorsof amachinethat
will pick up litter. What might the machine need? Have studentssuggest components
that might be hel pful (e.g.: claws, pinchers, teeth, scoops, hooks, etc.). It may be
beneficial to have studentsrelateto other machines, tools, or animals, and how they
grasp or transport items.

3. Hold up amagnet and ask the studentswherethey might have seen amagnet before
(e.g., onarefrigerator). Ask the sudents how magnetsare used and if they areuseful
componentsin machines. Have sudentspredict what kind of litter amachinemade
with amagnet might pick up. Bringthe studentsinto acircle or haf circleand put your
pileof litterinthemiddle. Ask thestudentsto predict what fraction of thelitter will be
magnetic. Record theinformation for later comparison.



4. Giveevery two or three sudentsamagnet and let them go as groupsto prove which items are magnetic and which are not.
Discusstheir findingsin terms of magnetic and non-magnetic. Someitemsdtick and somedo not. What isthedifference?
What isthe natura resource needed as acomponent of thelitter to makeit magnetic? Explain how magnetsareusedin
recycling centersand M RFs (you contact your local public service authority about recycling processesin your community.)

5. Read through thewords of the poem with the students. Encourage singing it asasong the second time through!
Thefollowing can be sung to thetune of “ Frere’ Jacques’. Hand motionsareincluded for useif desired.

“Pick Up Litter”
Pick uplitter, (bend over and “pick up”)
Pick uplitter. (bend over and “ pick up”)
Doesit stick? (claphands)
Doesit click? (snapfingers)
Wecanmakeadifference, (point to sdif)
Youwill know wegotiit. (point away fromyou)
Litter'sgone, (spread handsflat)
Litter'sgone. (keep handsflat in front of you)

5. Discusswhether litter isaproblem inthe studnets school/community. Where havethey seenit? Whosejobisit to pick it
up? Isthisan easy or funjob? Wrap up by challenging studentswith the task of inventing alitter “ pick up” machine. Leave
them with enthusiasm that they can be great inventorsand will doagood job “picking up” litter!

Part 2 Materials needed:

A resource box of supplies contai ning magnetsand other itemswhi ch students can use to make aclassmachine or enoughto have
severa cooperativegroups.*  Suggestionsinclude adowel(s), an assortment of duct and scotch tapes, twine/string, scissors,
cardboard boxes and an assortment of tubes, heavy paper, pladtic cartons, polystyrenefoam blocks, etc., plagtic forks, clothes
pins, toothpicks, big paper clips, straws, craft gticks, glue and or aglue gun. Two bagsfor trash the maching(s) has collected;
onelabeled“magnetic” and the other “non-magnetic.” *Note: Morethan one classmachinemight be constructed if additional
adult assistance and materia isavailable.

Procedure- Part2
1. Each student (or pair of students) should choose anitem(s) from the resource box and decide how it might fit onto the
dowel, making aclassmachinethat will pick up trash. Give studentsafew minutesto consider itsdesign, purpose, and
method of attachment. Some piecesmay be purely decorative, and students may wish and agreeto jointheir piecesprior to
atachingthemtothe” classmachine.” Display and summarizethe attributes of the machine, with the students assistance
regarding intended use of the various components. Variation: Haveeach pair of sudentsdesign individua model s'machines
that they will taketurns operating.

2. Taketheclasson apredetermined litter tour (to neighboring classrooms, hals, cafeteriaafter lunch period, school office,
etc.). Have studentstaketurns picking up litter with their machine and depositing it into the appropriate bag.

3. Have students count the number of itemsin each of the bags and record their results on the blackboard.
Data:

How many items were collected? total
magnetic
non-magnetic

What fraction of thelitter ismagnetic?
Draw asimple picture graph or bar graph to illustrate the results.

Wrap Up/Assessment

1. Discusswhat typesof litter werefound in different places, and ask studentswhat types of modificationsthey might recom-
mend for their machine.

2. Have students give examples of magnetic and non-magnetic litter that might befound if they were doing thisat home, or at
their parentsworkplace. Would much of thelitter magnetic? How might some of thislitter be prevented from occurring
(proper disposal, buying itemswith less packaging, etc.)? Isthere an easy way to pick up litter? Would it be easier to prevent
litter than having to pick it up?





